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Fig.1 XRD patterns of the samples hot

pressed at different temperatures
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Table 1  Volume density and apparent porosity of
20% TaC/Ti, SiC,

Temperatune/ Volume density/  Apparent porosity/
C (g-em™?) %
1500°C 5.29 0.76
1550C 5.35 0.63
1600°C 5.37 0.43
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Fig.2  Fracture morphology of 20% TaC/Ti,SiC, at different temperatures
(a) sample at 1500°C ; (b) sample at 1550°C ;(¢) sample at 1600°C ; (d) EDS of point A
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Table 2 Effect of hot pressing temperature on the mechanical

properties of 20% TaC/Ti, SiC,

Temperatune/ Flexural strength/  Fracture toughness/
C MPa (MPa - m'?)
1500 192.90 3.29
1550 304.28 3.75
1600 391.79 4.07
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Fig.3 Mass gain per cent of different samples

oxidized at 1100 — 1500°C for 20 h
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Fig.4  SEM of 20% TaC/ Ti,SiC, and 20% SiC/Ti,SiC, oxidized

at 1300C  (a) 20%TaC/Ti,SiC, ; (b) 20% SiC/Ti,SiC,

K5 20% SiC/Ti,SiC, iAETE 1300°C S Ak J5 R TE A
Fig.5 SEM images of 20% SiC/Ti,SiC, oxidized at 1300°C
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Fig. 6 XRD patterns of 20% TaC/ Ti,SiC, at different

oxidation temperatures
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Fig.7 SEM images of 20% TaC/Ti,SiC, at different oxidation
temperatures  (a)1100°C ; (h) 1200 ;
(¢)1300°C ; (d)1400°C
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Effect of Addition of TaC on Properties of Ti, SiC, Ceramics

YANG Yi-nuo, YIN Hong-feng,

LIU Bai-kuan,

YUAN Hu-die, JIA Huan

(College of Materials and Mineral Resources, Xi’an University of Architecture and Technology, Xi'an 710055, China)

Abstract; The material of 20% ( mass fraction, same below) TaC/Ti,SiC, was prepared by reactive hot pressing method. The phase

constituent, mechanical properties and oxidation resistance were investigated. The results showed that: (1) The densification, flexural

strength and fracture toughness of 20% TaC/Ti, SiC, increase with the increase of hot pressing temperature; (2) The oxidation resistance

of 20% TaC/Ti,SiC,is much higher than that of monolithic Ti,SiC,and 20% SiC/Ti,SiC,composites; (3) The oxidized layers of TaC/

Ti, SiC, are composed of two layers. The outer layer is TiO,. And the inner layer is the mixture of TiO,, SiO, and the eutectoid of TiO,

and Ta, O

Key words: TaC; Ti,SiC,ceramics; mechanical properties; oxidation resistance



